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(54) Hybrid communications cable for enhancement of transmission capability. 



(57) A hybrid cable (20) includes a first transmis- 
sion portion such as a metallic conductor por- 
tion (22) and a second transmission portion 
such as an optical fiber portion (24). The metal- 
lic conductor portion includes a core which 
includes twisted pairs of metallic conductors 
enclosed in a plastic core wrap, a shielding 
system and a plastic jacket (48). A longitudinally 
extending duct (52) is disposed in engagement 
with an outer surface of the plastic jacket of the 
metallic conductor portion. An outer plastic 
jacket (60) is disposed about the duct and the 
metallic conductor portion. An optical fiber 
cable (50) or optical fibers (51, 51) may be 
caused to become disposed initially in the duct 
or when the use of fibers becomes economi- 
cally justified. 
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Technical Field 

This invention relates to a hybrid communications 
cable for enhancement of transmission capability. 

Background of the Invention 

Operating telephone companies have expressed 
a desire to install cables which include metallic con- 
ductors as well as optical fiber capability. Notwith- 
standing the rapidly escalating use of optical fiber, 
there remains a need for metallic conductors such as 
copper conductors. Furthermore, there may be a 
need for both optical fiber and metallic conductors at 
the same end use point. One such application may be 
at office workstations in a computerized facility. An- 
other may be to provide additional transmission me- 
dia for metallic circuitry not yet fully utilized. 

Such a need translates into a need of a hybrid 
cable which is intended to refer to a cable which offers 
the capability for both optical fiber and metallic trans- 
mission. A course of action of early placement of opt- 
ical fiber capability along with metallic conductors in 
aerial or buried installations to customers' premises 
will facilitate the later transition from a metallic to an 
optical fiber operating system. 

The sought-after cable should have desired prop- 
erties. For example, it should have a relatively high 
tensile and compressive loading capability, a relative- 
ly low minimum bend radius, stiffness in order to in- 
sure that the optical fiber unit remains as straight as 
possible to minimize bend losses, an operating tem- 
perature range of about -40 ° to +1 60 ° F and low cost. 
The cable should be able to withstand repeated im- 
pact during installation. Also, the structure must not 
be affected adversely by cable filling compounds. 
The cable must be water-resistant to prevent degra- 
dation of transmission or damage due to water-in- 
duced crack propagation or freezing. In those instanc- 
es when it will connect to customers' premises, the 
cable must be capable of being made flame , retar- 
dant. Also, the sought after cable should be relatively 
easy to manufacture and to connectorize despite the 
capability for different kinds of transmission media. 

Hybrid cables are known to the prior art. For ex- 
ample, U.S. Pat. No. 4,852-965 describes a hybrid 
cable which includes a reinforced optical fiber unit. 
The unit includes an optical fiber or fibers enclosed by 
at least three impeegnated fiberglass memb rs and 
a jacket The unit is included along with metallic con- 
ductors in a core tube enclosed in a plastic jacket. 

Also important is access to the transmission me- 
dia. In some prior art composite cabl s, optical fibers 
are disposed in a c ntral portion th reof with copper 
conductors arranged thereabout. Se , for example, 
U.S. 4,552,432. As a result, in order to access the opt- 
ical fiber, a craftsperson needs to work through the 
copper conductors. Further, from a manufacturing 



standpoint, sometime conflicting sheath design con- 
straints for copper and fiber t chnologies as well as 
the configuration required for various fiber and/or 
conductor counts increases greatly the cable com- 

5 plexity and cost 

In the alternative, an initially installed cable may 
include the metallic transmission media and a duct in 
which optical fibers are to be installed at a future date. 
When a duct for receiving optical fiber in the future is 

10 installed, the major portion of the construction is ac- 
complished initially. At some future date, optical fiber 
is caused to be moved into the existing duct with mini- 
mum further construction activity. 

Seemingly, the prior art is devoid of such a cable 

15 which provides both metallic and optical fiber capabil- 
ity along with desired properties such as the capabil- 
ity of easily accessing either the metallic conductors 
or the optical fiber or both. The sought-after cable will 
fill a need in the marketplace as services to the home 

20 are expanded. 

Summary of the Invention 

The foregoing problems have been overcome by 
25 the hybrid cable set forth in the claims. 

Brief Description of the Drawing 

FIG. 1 is an end view of a hybrid communications 
30 cable; 

FIG. 2 is an end view of an alternative embodi- 
ment of a hybrid cable having a circular cross- 
section; 

FIG. 3 is an alternative embodiment in which an 
35 optical fiber duct is spaced from a metallic con- 

ductor portion; 

FIG. 4 is a still further embodiment which in- 
cludes an optical fiber portion and a spare duct; 
FIG. 5 is an elevational view of a hybrid commu- 
40 nication cable in which an optical fiber portion 

has been extended after breakout of a metallic 
conductor portion; 

FIG. 6 is an end view of an alternative embodi- 
ment which includes a self-supporting sheath 
45 system and which is suitable for aerial use; and 
FIG. 7 is an end view of an alternative embodi- 
ment which includes metallic conductors which 
may be used for the transmission of electrical 
power. 

50 

D tailed Description 

Referring now to FIG. 1 , there is shown a hybrid 
cable which is designated g nerally by the numeral 
55 20. The cable 20 includes a first transmission portion 
22 which in a pref rred embodiment may be a metallic 
conductor portion and a s cond transmission portion 
which in a pr ferred embodiment may be an optical 
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fiber portion 24. 

The metallic conductor portion 22 includes a core 
30 which includes a plurality of pairs of insulated met- 
allic conductors 32-32. Each of the insulated metallic 
conductors includes a longitudinally extending metal- 
lic conductor 34 and an insulation cover 36. The insu- 
lation cover 36 may include one or more layers of in- 
sulation material such as one, for example, which is 
made of polyethylene. About the twisted pairs of met- 
allic conductors is disposed a core wrap 38 which in 
a preferred embodiment is made of a plastic material 
such as polyester plastic material, for example. 

It should be apparent that other materials may be 
used to provide the insulation covers 36-36. For ex- 
ample, should it be desired to extend the cable 20 
onto customers' premises, the insulation cover desir- 
ably is aflame retardant material such as a polyether- 
imide or other non-halogenated plastic material. 

The metallic conductor portion 22 of the cable 20 
may also include waterblocking provisions. Disposed 
within interstices among the conductor pairs and be- 
tween the conductor pairs and the core wrap 38 is a 
filling material 40 which is waterblocking. A suitable 
filling material 40 is one such as that disclosed and 
claimed in U.S. patent 4,870,117. 

About the wrapped core is disposed a shielding 
system which may comprise one or more corrugated 
metallic shields. For example, the cable 20 may in- 
clude a corrugated aluminum shield 42 which has 
been wrapped about the core to form a longitudinal 
gapped seam 43 and a corrugated steel shield 44 
which has been wrapped about the corrugated alumi- 
num shield and which has a longitudinal overlapped 
seam 46. Of course, the seams may be offset circum- 
ferentially from each other. 

Lastly, for the metallic conductor portion 22, a 
jacket 48 which is made of a plastic material such a 
polyethylene encloses the shielding system. Of 
course, other suitable materials such as polypropy- 
lene or non-halogenated flame retardant materials 
may be used for the jacket 48. 

The metallic conductor portion may include other 
waterblocking provisions. For example, a layer of a 
laminate which includes a superabsorbent material in 
powder form may be included in the sheath system. 
Further, yarn which has been treated with a superab- 
sorbent material may be included in the sheath sys- 
tem or in the core. See, for example, U.S. patent 
4,867,526 and U.S. patent 4,815,813. 

As is seen in FIG. 1, the optical fiber portion 24 
of the cable 20 includ s provisions for receiving opt- 
ical fiber transmission media such as an optical fiber 
cable 50 which includes a plurality of optical f ibers 51 - 
51 (see FIG. 2). Such a cable 50 may be one such as 
that disclosed in U.S. pat nt 4,844,575. A longitudin- 
ally extending duct 52 is disposed outside the jacket 
48 of the metallic conductor portion 22 and in a pre- 
ferred embodiment is made of polyethylene. Other 



materials may be used for the duct 52. For example, 
if it is desired to extend the cable onto custom- 
ers' premises, the duct may be made of a f luoropoly- 
mer or a non-halogenated material. 
5 Instead of an optical fiber cable 50 loose optical 

fiber may be installed in the duct 52. In that event, the 
duct 52 is sized so that an inner area defined by the 
inner diameter of the duct is sufficiently large to main- 
tain a suitable packing ratio of the optical fibers 51- 
10 51 which may become disposed in the duct. By pack- 
ing ratio is meant the ratio of the sum of the trans- 
verse cross-sectional areas of the optical fibers to the 
inner area defined by the inner diameter of the duct. 
A suitable ratio is in the range of about 0.1 to 0.5. 
15 Holding the metallic conductor portion 22 and the 
optical fiber portion 24 together is an outer jacket 60. 
The outer jacket 60 preferably is made of polyethy- 
lene, but for indoor uses may be a suitable flame re- 
tardant material. As is seen in FIG. 1, an outer jacket 
20 60 engages a substantial portion of the circumfer- 
ence of the jacket 48 of the metallic conductor portion 
22 and a portion of the duct 52. 

Of course, when the cable 20 is manufactured, 
the cable may not include optical fiber. What it does 
25 include are provisions for receiving optical fiber at a 
later time as the use of optical fiber can be justified 
economically. At a subsequent time, optical fiber may 
be installed in the duct 52 by the use of a pre-placed 
pulling tape 61 or by using the flow of air. In the alter- 
30 native, the fiber may be caused to become disposed 
in the duct 52 by the methods described and claimed 
in copending commonly assigned application Serial 
No. 07/720,988. 

The optical f iber portion 24 also may include wa- 
35 terblocking provisions. For example, if optical fibers 
are disposed in the duct 52 either during manufacture 
of the cable 20 or subsequently, the duct may be filled 
with a waterblocking material such as that disclosed 
in U.S. patent 5,187,763 and which is incorporated by 
40 reference hereinto. 

The cable 20 of this invention is advantageous 
from a number of standpoints. For example, access- 
ing the optical fiber in the cable 20 is relatively easy; 
only the outer jacket 60 need be violated to reach the 
45 optical fiber portion 24. Further, because the duct 52 
may be used to receive an optical fiber cable, any suit- 
ably sized cable may be used, depending on specific 
needs. Also, the metallic conductor portion 22 may be 
a standard offering multipair cable. Further, the con- 
50 figuration is adaptable to various size ducts and vari- 
ous copper conductor cabl sizes. Accordingly, the 
cables of this invention facilitate the marriage of opt- 
ical fib r and metallic conductor cables, each having 
properties to meet sp cif ic needs. 
55 Although the configuration of the cable in FIG. 1 

is non-circular, a circular arrangement is achievable. 
Instead of extruding the jacket cover the duct 52 and 
over the metallic conductor portion 22, the duct and 
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the metallic conductor portions are enclosed in a cir- 
cular metallic member 62 (see FIG. 2) which has been 
wrapped about the assembly of the duct and the met- 
allic conductor portion. The metallic member 62 is 
provided with an adhesive material such as an adhe- 
sive copolymer material on its outer major surface. 
Then an outer jacket 64 is extruded about the circular 
metallic member and becomes adhered thereto. 

In the embodiments shown in FIGS. 1-2, the opt- 
ical fiber portion 24 is contiguous to an outer surface 
of the metallic conductor portion 22. In an alternative 
embodiment shown in FIG. 3 and designated gener- 
ally by the numeral 70, the optical fiber portion 24 is 
spaced from the jacket 48 of the metallic conductor 
portion 22 but connected thereto through a web 72 of 
a plastic material which is the same plastic material 
of which the duct 52 and the outer jacket 48 are made. 

A still further embodiment is depicted in FIG. 4. 
Therein, a hybrid cable designated generally by the 
number 80 includes a metallic conductor portion 22, 
an optical fiber portion 24 and a spare duct 82. In this 
embodiment, the cable 80 may include optical fibers 
51-51 or an optical fiber cable SOdisposed in the duct 
52 whereas the spare duct 82 provides the capability 
of having additional fiber added thereto in the future. 

The cable of this invention provides much flexibil- 
ity in satisfying customers' needs. Reels of ducts and 
copper cables may be maintained in inventory in 
cable factories. As demand arises, a particular duct 
size may be joined to a particular copper cable size 
to customize the final product Af ixed size first trans- 
mission portion need not be attached permanently to 
a fixed size second transmission portion until a need 
is determined. 

Optical fiber may be caused to become posi- 
tioned in the duct in the factory or in the field when 
the need arises. When a future installation of optical 
fiber is planned, the duct of the cable is supplied with 
a pull tape therein. 

Further, there is no requirement for the final in- 
stallation that the copper cable portions and the duct 
be coextensive in length. After the copper cable por- 
tion 22 of a cable 20 is separated from the duct, the 
optical fiber portion 24 may be extended or routed 
separately by splicing a duct extension 92 (see FIG. 
5) to the duct 52 with an alignment sleeve 94. 

Cables of this invention also may be used aerial- 
ly. For example, as is shown in FIG. 6, the cable of 
FIG. 2 may be provided with an aerial support portion 
96. The aerial support portion 96 includes a longitu- 
dinally extending strength memb r 97 nclosed in a 
plastic jacket 98. The jack t 98 is connected to the 
plastic jacket 64 by a web 99 of plastic material. 

Also, as mentioned in the Background of th In- 
v ntion, a hybrid cable desirably includes metallic 
conductors which may b used to transmit electrical 
power for any number of purposes. In FIG. 7 is depict- 
ed the cable of FIG. 2 with two transmission media 



100-100 which are suitable for the transmission of 
electrical power. 

Cables of this invention are such as to be able to 
provide enhanced transmission capability to suit cus- 

5 tomers' needs. Furt her, various combinations of met- 
allic conductor and/or optical fiber portions may be 
made. For example, in the configuration of FIG. 1,the 
first transmission portion need not be a metallic con- 
ductor portion but instead may be an optical fiber por- 

10 tion such as the optical fiber cable 50, for example. 
The second transmission portion affords the capabil- 
ity of enhancing the optical fiber capacity of the cable 
20 at a future date as the need arises. Also, although 
the first transmission portion is depicted as having a 

15 larger outer diameter than that of the second trans- 
mission portion, the reverse may be true or they may 
be equal in size. Further, if the first transmission por- 
tion includes metallic conductors, the metallic con- 
ductors at a future date may be used for transmitting 

20 electrical power as optical fiber transmission media 
are added to the duct. 



Claims 

25 

1. A hybrid cable, which comprises: 

a first transmission portion which compris- 
es a sheath system which includes a plastic jack- 
et; 

30 a second transmission portion which in- 

cludes a duct which is made of a plastic material 
and which is disposed outside said jacket of said 
first transmission portion; and 

means disposed about said first and sec- 
35 ond transmission portions for holding together 

said first and second transmission portions. 

2. The hybrid cable of claim 1 , wherein said first 
transmission portion is a metallic conductor por- 

40 tion which includes a plurality of twisted pairs of 

insulated metallic conductors disposed within 
said sheath system and wherein said duct is 
adapted to receive optical fiber transmission me- 
dia and wherein said means include an outer 

45 jacket. 

3. The hybrid cable of claim 2, wherein said metallic 
conductor portion includes a core wrap compris- 
ing a strip of plastic material which has been 

50 wrapped about said plurality of twisted pairs of in- 
sulated metallic conductors. 

4. The hybrid cable of claim 3, wherein said metallic 
conductor portion also includ s a shielding sys- 

55 tern which is disposed between said plastic jacket 

and said plurality of twist d pairs of insulated 
metallic conductors. 
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5. The hybrid cable of claim 2, wherein said duct and 
said jacket of said metallic conductor portion are 
spac d apart and are joined by a plastic web ex- 
tending therebetween. 

6. The hybrid cable of claim 1 , wherein a longitudin- 
ally extending tape is disposed within said duct 
and is used to pull optical fiber or optical fiber 
cable into the duct. 

7. The hybrid cable of claim 1 , wherein said cable in- 
cludes two ducts each of which is disposed out- 
side said jacket of said first transmission portion 
and each being capable of having optical trans- 
mission media received therein, said means in- 
cluding an outer jacket enclosing said first trans- 
mission portion and said two ducts. 

8. The hybrid cable of claim 7, which also includes 
a plurality of optical fibers which are disposed in 20 
one of said ducts. 

9. The hybrid cable of claim 1 , wherein said means 
includes an outer jacket, said hybrid cable also in- 
cluding an aerial support portion which includes 
a longitudinally extending strength rpember and a 
jacket which is disposed about said longitudinally 
extending strength member and which is con- 
nected to said outer jacket by a web which is 
made of plastic material. 

10. The hybrid cable of claim 1, which also includes 
means for transmitting electrical power. 

35 
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i A hybrid cable (20) includes a first transmis- 
sion portion such as a metallic conductor por- 
tion (22) and a second transmission portion 
such as an optical fiber portion (24). The metal- 
lic conductor portion includes a core which 
includes twisted pairs of metallic conductors 
enclosed in a plastic core wrap, a shielding 
system and a plastic jacket (48). A longitudinally 
extending duct (52) is disposed in engagement 
with an outer surface of the plastic jacket of the 
metallic conductor portion. An outer plastic 
jacket (60) is disposed about the duct and the 
metallic conductor portion. An optical fiber 
cable (50) or optical fibers (51, 51) may be 
caused to become disposed initially in the duct 
or when the use of fibers becomes economi- 
cally justified. 
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